Answer on Question #63507 — Math — Calculus

Question

1. Find the angle between A=2i+2j-k and B=6i-3j+2k

Solution
a-b
cosa = ——=
|al - [b]
a(2;2;—1)
b(6;—3;2)

a-b=264+2+(-3)+(-1D*2=12-6—-2=4

lal = /22 + 22+ (-1)2=3

|b| = 6% + (—3)% + 22 =7

4 4
cosa = 3+7 21

a =79°
Answer: 79°
Question

2. Determine the value of a so that A=2i+aj+k and B=4i-2j-2k are perpendicular.

Solution
a(2;a; 1)
b(4;—2; —2)
If vectors are perpendicular, then
2:4+(-2)a+1:(-2)=0
8-2a-2=0
6=2a
a=3.
Answer: a = 3.



Question

3. Determine a unit vector perpendicular to the plane of A=2i-6j-3k and B=4i+3j-k.

Solution
x 2 4
y =6 3|+D=x-(-6)(-1)+2:3:z+4-(-3)y—(4-(—6)z+3-(-3)x+2-(-Dy)+D
z -3 -1

=6x+6z—12y +24z+9x+2y+ D =15x — 10y + 30z + D
n = (15; -10; 30) is a vector perpendicular to the plane,

In| = /152 + (—=10)2 + 302 = 35.

A unit vector perpendicular to the plane is
n_n_(15 1030)_(3 26)orn— n (15 1030)_( 32 6)
17 m 35’ 35’35/ \7’ 7’7 27 m T 357 35’35/ 777" 7))
3. 2. 6 3,.2. 6
hence ny =-i—=-j+-korn, =—=-i+-j—-k.
7 7 7 7 7 7

3.0 2.6 3.,2. 6
Answer:-i —-j+-kor —=i+=-j—-k.
7 7 7 7 7 7

Question

4. Find the work done in moving an object along a vector r=3i+2j-5k

Solution
F =Fi+ Fj+ Fk
Then work done in moving an object along a vector r=3i+2j-5k is
A=(F,7)=3F, +2F, - 5F;
Answer: 3F, + 2F, - 5F;.

Question

5. Given that A=2i-j+3k and B=3i+2j-k, find A-B

Solution
If
a(2;—1;3),
b(3;2;—1),
then

G-b=23+(1)02+3(1)=6-2-3=1.
Answer: 1.



Question

6. If A=2i-3j-k and B=i+4j-2k, find (A+B)x(A-B)

Solution
(A+B) = (2+1; (-3)+4; (-1)+(-2)) = (3; 1, -3)
(A-B) = (2-1; (-3}-4; (-_1)-(-1)) =(1;-7;1)
l ] _ _
(A+B)x(A-B) =3 1 _3=|—17 13|"_|i 13|j+|i —17|k=
1 -7 1

=(1-1-(-7)-(-3))-(3-1-1-(-3))j + (3 (-7) - 1- 1)k = -20i - 6j - 22k.
Answer: -20i - 6] - 22k.

Question

7. If A=3i-j+2k, B=2i+j-k and C=i-2j+2k, find (AxB)xC

Solution
5 R - 2 323 -1y, o
ae=l3 -1 2 |=|70 Ali- Ali+] Tlk=n - en-12i- G
2 1 -1

(-1) —2-2)+kB-1-2-(-1) = —i + 7j + 5k
|

-1 7 5
1 -2 2
=(7-2-(=2)"5i-—(=1)-2-1-5j+ (-1 (=2) —1-7k = 24i + 7j — 5k

(AxB) x C =

1 el e -

Answer: 24i + 7j — 5k
Question

8. Determine a unit vector perpendicular to the plane of A=2i-6j-3k and B=4i+3j-k

Solution
x 2 4
y —6 3|+D=6x+6z—12y+24z+9x+2y+D =15x—-10y +30z+ D
z -3 -1

n =(15;-10;30) is a vector perpendicular to the plane,
In| = /152 + (—10)2 + 302 = 35
A unit vector perpendicular to the plane is
n 15 10 30 3 26 n 15 10 30 32 6
m= o (B0 (3 26y, (18 M) (32 0
In| 35’7 35’35 7’ 7’7 In| 357 35’35 7’7" 7

3. 2.,6 3.,2. 6
hence ny =-i—-j+-korn, =—=-i+-j—ck
7 7 7 7 7 7

3.0 2. 6 3. 2. 6
Answer:-i—-j+-kor—=-i+=-j—-k
7 7 7 7 7 7



Question

9. Evaluate (2i-3j) -[(i+j-k)x(3i-k)]

Solution
(2i-3j)-[(i+j-k)*(3i-k)]
i j k
(i+j-k)x(3i-k) =[1 1 —1]|=-i-2j-3k
3 0 -1

(2i-3j) [(i+j-k)x(3i-k)]= (2i = 3j) - (-i-2j -3k)=2-(-1) + (-3) - (-2)+0 - (-3)=-2+6+0=4.
Answer: 4

Question

10. If A=i-2j-3k, B=2i+j-k and C=i+3j-2k, evaluate (AxB)-C

Solution
Lo k -2 -3 1 -3 1 -2
AxB=[1 -2 -=3|= i— j+ k=
L sl el Sl
=) - D-1-EBNi-A-ED—-2-(F3)j+@A-1-2-(=2)k

= 5i — 5 + 5k

(AXB)-C=(5i—5 +5K-G+3—2k=5-1+(-5-3+5-(-2)=5—15 — 10 =
= —20.

Answer: -20.
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